Phaseolus coccineus was exposed to valinomycin via the transpiration stream for 5-hr periods. The treatment started at various phases of the free-running circadian rhythm in continuous light; it resulted in phase shifts that varied in a manner dependent on the affected phases. The response curves are similar to those for transient withdrawal of water and for light pulses. The results support the hypothesis that membrane processes are important pacemakers in circadian rhythms.
There is increasing evidence for the role of membranes in circadian rhythms. The influences of heavy water (1) , ethyl alcohol (2) , and lithium (3) may be mentioned. The hypothesis of the pacemaker function of membrane processes could explain the relative lack of temperature effects on the length of circadian periods.
Circadian changes in permeability are known to occurfor example, water permeability in the case of circadian leaf movements in Phaseolus (4), and betacyanin leakage from seedlings of Chenopodium-indicating a rhythm in the physical properties of cellular membranes (5) . There is also evidence for the role of circadian K+ fluxes in circadian leaf movements of Albizza (6) Fig. 1 shows the phase-response curve resulting from the application of valinomycin. The data are based on the phase shifts of the fourth cycle after treatment, i.e., the transient cycles were excluded. The figure gives median values from 4-9 single plants. The ranges of standard deviation given at the maximum and minimum of the response curve indicate rather high individual differences. These are probably due to the well-known individual differences in strength of the transpiration stream. Nonetheless, each of the nine single values from which the median value for maximum advance was calculated, was an increase as compared with the controls.
The response curve resembles those for the influence of transient wilting due to reduced water supply (Fig. 1) 
